A new secoiridoid glucoside designated amaronitidin (1) was isolated from the Peruvian folk medicine "Hercampuri" (Gentianella nitida) along with three known secoiridoid glucosides. Their structures were determined by extensive spectroscopic investigation.
In previous papers, 1, 2) we reported the isolation of two novel sesterterpenoids with a new skeleton designated as nitidasin and nitiol from the dichloromethane extract of the whole plant of Gentianella (G.) nitida (Gentianaceae), a biennial medicinal plant growing in the Andes region and used in traditional Peruvian folk medicine. Commonly known as "Hercampuri" or "Hircampure", it is used as a remedy for hepatitis, as a cholagogue, and in treatment of obesity.
3) Further investigation of the EtOAc extract of the above medicinal plant led us to isolate a new secoiridoid glycoside designated amaronitidin (1), along with three known secoiridoid glucosides, amarogentin (2) , amaroswerin (3) and decentapicrin A (4). The structural elucidation of the above compound 1 is reported in this paper.
The methanolic extract (518 g) of the whole plant (1.35 kg) was partitioned between EtOAc and H 2 O. The EtOAc extract (18.8 g) was fractionated by silica gel column chromatography using a CHCl 3 -MeOH gradient. The CHCl 3 -MeOH (5 : 1) elute was subjected to a Sephadex LH-20 with a CHCl 3 -MeOH (3 : 1) solvent system followed by HPLC with a CHCl 3 -MeOH (10 : 1) solvent system to afford compounds 1-4. Compounds 2, 3 and 4 were identified as amarogentin, amaroswerin and decentapicrin A, respectively, on the basis of the 1 H-and 13 C-NMR spectra and finally comparison with the literature data. 4, 5) 6 .72 (ddd, Jϭ0.9, 1.5, 7.9 Hz), 6 .77 (ddd, Jϭ0.9, 2.4, 7.9 Hz) and 7.16 (t, Jϭ7.9 Hz) indicated the presence of a 3,3Ј,5-trihydroxy-2-biphenylcarboxyl group related to 2 and 3. The other 1 H-NMR spectral data were quite similar to those of gentiopicroside (5) 6) except for the signal of H-2Ј. A downfield shift (1.53 ppm) of the signal due to H-2Ј suggested that a 3,3Ј,5-trihydroxy-2-biphenyl-carboxyl group was attached to C-2Ј of 5. The 3,3Ј,5-trihydroxy-2-biphenylcarboxyl group was determined to be attached at the C-2Ј position of the b-glucopyranosyl moiety due to the correlation between the H-2Ј (d 4.67) and carbonyl signal at d 171.0 ppm observed in the heteronuclear multiple-bond correlation (HMBC) spectrum.
To confirm the structure of 1 as 3,3Ј,5-trihydroxy-2-biphenylcarboxylate, 1 was deacylated with methanolic 25% ammonia. TLC and HPLC identified the products as gentiopicroside and 3,3Ј,5-trihydroxy-2-biphenylcarboxylic acid methyl ester. Therefore, the structure of amaronitidin was de-termined as shown in Chart 1.
A large number of acylated secoiridoid glucosides, including 2 and 3, have been isolated from the Gentianaceae family, while 1 is the first example of a 3,3Ј,5-trihydroxy-2-biphenylcarboxylate of 5.
Experimental
General Procedures Optical rotations were measured with a JASCO DIP-370 spectrometer. FAB-MS and HR-FAB-MS were obtained on a JEOL JMS-SX102 spectrometer. Ultraviolet (UV) and IR spectra were recorded on a Hitachi U-2000 spectrophotometer and a JASCO IR-5300 spectrophotometer, respectively.
1 H-and 13 C-NMR spectra were recorded on a JEOL a-500 spectrometer at 500 MHz and at 125 MHz, respectively, using tetramethylsilane as an internal standard. Column chromatography was performed using Kieselgel 60 (Art. 7734; Merck) and Sephadex LH-20 (Pharmacia). HPLC was performed on a column of LiChrospher Si 60 (250ϫ10 mm i.d., Merck Table 1 . Alkaline Hydrolysis of 1 Compound 1 (2 mg) was dissolved in MeOH (0.5 ml) containing 25% ammonia (0.5 ml) and the solution was kept at room temperature for 12 h. The reaction mixture was poured into ice water, neutralized with 10% H 2 SO 4 and extracted with CHCl 3 and EtOAc. The CHCl 3 layer was subjected to TLC (CHCl 3 -MeOH, 10 : 1) and HPLC (t R , 4.0 min) analysis to identify the 3,3Ј,5-trihydroxy-2-biphenylcarboxylic acid methyl ester. The EtOAc layer was also subjected to TLC (CHCl 3 
